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Methods
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The murine (bulk RNA-seq, scRNA-seq and ChIP-seq) and LuCaP PDXs (ChIP-seq) sequencing data reported in this paper were deposited on NCBI Gene Expression
Omnibus (GEO) and are accessible through GEO Series accession number GSE163146 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE163146) and
GSE163220 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE163220), respectively. The CRPC (bulk RNA-seq) and the LNCaP MYC model (microarray and
ChIP-seq) publicly available data used in this study are available through GEO Series accession number GSE126078 (https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE126078) and GSE73995 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE73995), respectively. The remaining data are available within the
Article, Supplementary Information or Source Data file provided with this paper.

Sample size for scRNA-seq was estimated empirically for sufficient statistical power based on literature. Sample size for RNA-seq and ChIP-seq
was determined based on previous analyses (Labbé et al., Nature Communications, 2019) demonstrating ample sample sizes for identifying
transcriptomic and cistromic changes.

No data were excluded from the analysis.

VP, DPL and AP biospecimens for scRNA-seq were harvested from a single WT or Hi-MYC mouse. The impact of MYC overexpression on the
Androgen_response was replicated using data from Barfeld et al., Labrecque et al. and the LuCaP PDXs series. Protein expression in VP was
assessed from three biological independent biospecimens. The murine ChIP-seq analyses reported comparing genotype conditions uses two
pools of biological replicates comprised of at least 8 samples each harvested from distinct mice and key results were replicated using data
from Barfeld et al. and the LuCaP PDXs series. Number of independent samples is clearly stated in the manuscript.

The combination of the Hallmark Androgen_response / Hallmark MYC_targets_V1 and AR-A / Hallmark MYC_targets_V1 signatures and their
association with prostate cancer progression was examined (and replicated) in the META855 cohort using the thresholds obtained from
quantiles defined in the TCGA dataset (discovery cohort). This finding was also replicated in a mCRPC cohort (Abida et al.).

Randomization was not relevant to this study because comparisons were across distinct conditions.

Histopathological slides were analysed by expert murine uropathologist, who were blind to the experimental conditions. Investigators were
blind to the results obtained from the discovery cohort (TCGA) for the validation analysis (META855 cohort). All other experiments were
performed in a non-blind fashion in order to perform comparisons across distinct conditions or because of the laboratory structure making
blinding impractical.
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Antibodies
Antibodies used

Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

We have used only commercial commercially available antibodies. List of antibodies used:

1) anti-AR: #ab108341, Abcam;

2) anti-AR: N-20; #sc-816, Santa Cruz Biotechnology;

3) anti-c-MYC: #ab32072, Abcam;

4) anti-beta-Actin: #4967, Cell Signaling Technology;

5) anti-FOXA1: #ab23738, Abcam;

6) anti-H3K27ac: #ab4729, Abcam;

7) anti-H3K27ac: #C15410196, Diagenode;

8) anti-RNA Pol II: #sc899, Santa Cruz Biotechnology;

9) anti-AR: #MU256-UC, Biogenex;

10) anti-synaptophysin: #sc-17750, Santa Cruz Biotechnology.

All the antibodies are widely published and have quality control tested per the company's standard procedure:

1) anti-AR: #ab108341 [ER179(2)], Abcam (reference - PMID 34417459; product datasheet - https://www.abcam.com/androgen-
receptor-antibody-er1792-chip-grade-ab108341.html);

2) anti-AR: N-20; #sc-816, Santa Cruz Biotechnology (reference - PMID 26457646; product datasheet - https://www.scbt.com/scbt/
product/ar-antibody-n-20);

3) anti-c-MYC: #ab32072 [Y69], Abcam (reference - PMID 31554818; product datasheet - https://www.abcam.com/c-myc-antibody-
y69-ab32072.html);

4) anti-beta-Actin: #4967, Cell Signaling Technology (reference - PMID 31554818; product datasheet - https://www.cellsignal.com/
products/primary-antibodies/b-actin-antibody/4967);

5) anti-FOXA1: #ab23738, Abcam (reference - PMID 26457646; product datasheet - https://www.abcam.com/foxa1-antibody-chip-
grade-ab23738.pdf);

6) anti-H3K27ac: #ab4729, Abcam (reference - PMID 33750801 product datasheet - https://www.abcam.com/histone-h3-acetyl-k27-
antibody-chip-grade-ab4729.html);

7) anti-H3K27ac: #C15410196, Diagenode (reference - PMID 30773341; product datasheet - https://www.diagenode.com/en/p/
h3k27ac-polyclonal-antibody-premium-50-mg-18-ml#);

8) anti-RNA Pol II: #sc899, Santa Cruz Biotechnology (reference - PMID 20434984; product datasheet - https://datasheets.scbt.com/
sc-899.pdf);

9) anti-AR: #MU256-UC [F39.4.1], Biogenex (reference - PMID 31361600; product datasheet - http://store.biogenex.com/us/
applications/ihc/controls/controls/anti-androgen-receptor-clone-f39-4-1.html);

10) anti-synaptophysin: #sc-17750 [D-4], Santa Cruz Biotechnology (reference - PMID 31361600; product datasheet - https://
www.scbt.com/p/syp-antibody-d-4).

FVB Hi-MYC (strain number 01XK8), expressing the human c-MYC transgene in prostatic epithelium (heterozygous for MYC
transgene), were obtained from the National Cancer Institute Mouse Repository at Frederick National Laboratory for Cancer
Research. Hi-MYC mice were bred with wild-type FVB mice to obtain male wild-type and Hi-MYC mice to be used for this research. At
12 weeks of age, male mice were euthanized and tissues were collected.

No wild animals were used in this study.

No field collected samples were used in the study.

The animal protocol (#13-049) was reviewed and approved by the Dana-Farber Cancer Institute Institutional Animal Care and Use
Committee (IACUC), and was in accordance with the Animal Welfare Act. The animal protocol (#2017-7961) also followed the ethical
guidelines of the Canadian Council on Animal Care, and was approved by the Research Institute of the McGill University Health
Centre Glen Facility Animal Care Committee (FACC).

Informed consent was obtained to collect human mCRPC tissues and generate the patient-derived xenograft tumors as
described previously (Labrecque et al., J Clin Oncol, 2017; Nguyen et al., Prostate, 2017). The study was approved by the
University of Washington Human Subjects Division Institutional Review Board (no. 2341). All patients were males with
advanced prostate cancer that received androgen ablation therapy. Age at diagnosis was captured as well as the source of
the tissue.

Patients were approached and enrolled in the prostate cancer donor program by their oncologist at the University of
Washington. After confirming consent with the patient and/or the immediate family of a patient with advanced disease,
tumor specimens were collected after death. While efforts to recruit minority patients are ongoing, the patient population at
the University of Washington and the Seattle catchment area for the program are predominantly white. This leads to a
selection bias towards white patients within the patient cohort.
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

University of Washington Human Subjects Division Institutional Review Board.

GSE163146; https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?&acc=GSE163146

GSE163220; https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE163220

fastq and bigWig files for the following ChIP-Seq samples were deposited in the Gene Expression Omnibus, they can be
accessed using the link above:

GSM4972719 FOXA1_WT_1

GSM4972720 FOXA1_WT_2

GSM4972721 FOXA1_MYC_1

GSM4972722 FOXA1_MYC_2

GSM4972723 AR_WT_1

GSM4972724 AR_WT_2

GSM4972725 AR_MYC_1

GSM4972726 AR_MYC_2

GSM4972727 H3K27ac_WT_1

GSM4972728 H3K27ac_WT_2

GSM4972729 H3K27ac_MYC_1

GSM4972730 H3K27ac_MYC_2

GSM4972731 Pol2_WT_1

GSM4972732 Pol2_WT_2

GSM4972733 Pol2_MYC_1

GSM4972734 Pol2_MYC_2

GSM4975226 AR_105CR

GSM4975227 AR_136CR

GSM4975228 AR_147CR

GSM4975229 AR_167CR

GSM4975230 AR_70CR

GSM4975231 AR_78CR

GSM4975232 AR_81CR

GSM4975233 AR_96CR

GSM4975234 FOX_105CR

GSM4975235 FOX_136CR

GSM4975236 FOX_147CR

GSM4975237 FOX_167CR

GSM4975238 FOX_70CR

GSM4975239 FOX_78CR

GSM4975240 FOX_81CR

GSM4975241 FOX_96CR

GSM4975242 K27ac_105CR

GSM4975243 K27ac_136CR

GSM4975244 K27ac_147CR

GSM4975245 K27ac_167CR

GSM4975246 K27ac_70CR

GSM4975247 K27ac_78CR

GSM4975248 K27ac_81CR

GSM4975249 K27ac_96CR

http://genome.ucsc.edu/cgi-bin/hgTracks?db=mm9&hubUrl=https://data.cyverse.org/dav-anon/iplant/home/dfcicancer/
trackhub/hub.txt

Merged two pools of biological replicates each comprised of multiple samples harvested from distinct 12-week-old mice:

WT Pool #1 (12 mice) and Pool #2 (13 mice);

MYC Pool #3 (8 mice) and Pool #4 (8 mice).

All ChIP-Seq samples were single-end sequenced, the raw and mapped read number for each are below:

Sample Name Raw Reads Mapped Reads




